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^!Mt^i»644j|SJa«ltJISaiPL-C*5 hi— T\ Ha 

fs*+ y Ttf'pK< t hM&fcfrb y 7t- 

fc 9 , 3£ h -CDgWJjggg^s 0 . 5 ~ 2 0 %T*& 5 




1 

[&rpit#<Df5ia] 

»»±oafww© h »«©£fkfc i 9 , Rmfun t 
t>weaiwfi»#±oa««o«as*iFi±*flifcEii 

R h "J— <Dmm\%tM&& 0 . 5 - 2 0 %Xh 5 3. £ £ 

2mm&±(D-fcm®<DgtezmmmiL*x-hz ztz 

TJS 0 . 0 3 n m$XTXh <o . 

i Xii 2 ffi««o®|fe^fiK*fe*i i tf!iffejgj£$ll. 30 
&Mi&mUX-Mfo&Mi&1-Z>zk&ft®Lki-Z>m&.Mf8. 40 

[»#«7] Ifti2ft#5 1 ~ 5 ^TftTWCfEfiOi® 
[0 0 0 1 ] 

i— tcH-ra. 

[0 0 0 2] 50 
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[ft&ogfl?] ht-tJB^tftlHMrSHfct 

Soffit LTIi, m%.zfy^m^k (*H^ffF^287406 

■y y 7^Ww^^ic}t*,#oT, h &*fi#m 

[0 00 3] tot, ^©HjjJWmfcjfe-ettgfeLfcS 
*»&*&4fc*t>fc*+y7J: h-f- *>S£it (h7- 

[0 0 0 4] -fiJt^mflfcft-CUffilEZ^t^ttjfe 

ffl^T, h^-t^^y-yw^icjc^ic^-rs 
fcm«^ y •? y -^±i- k-^-- 

i--W.*bWfo*9-7ffi<n>&&Ji\zttt>m'iX. hi- 

[0005] lot, -riE»a«ft-c« hi— mm&m 
5fj^ 5 *)5/i*\ $L&.m®.x<D vi—om-mi-i&ft 

[0 0 0 6] Zixb<DkM.*&.&i- L-C^¥ 
5- 6 7 2 3 3 *^«<0 «t 5 4 h ^-ai«iH» t 

tlx h"J"—£>$rtl&ffi& o 1ztbiz> hi—zm$-tZ¥t 

i&mm*? hi— »*fc**p+s-fe^**5«*^*. ^ 

■ctftv^fcftit. y -^w^ji^ji< tsiSiitti 

hi— ttfX'Z-fi&M 
F5titf%£.-rz. tti, hi— lc+#fc#m&tt J ?-LJ: 

SjiT-^-v y tssic hi—ff>m<mfit.ztiz>^t>*pi>x 

lc®TL h^— JR*. ife*^ •? ^/45H4-f5 1 ^ 5 



Tt 
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3 

[0 0 0 7J 3=fc, tWE©J:9*/hS«)a.ffeS1Hcfflv^ 
SSHftffllwii. S«PIBI-C*t*&$nfc hi--fc»««rtt-* 

•rs^i?^*)*^*, tt»*nfc hi— ^steait^ 

*McS^i-5 J: hi— fc£*0>8ElM£ffl±fll*Kft] 

[0 0 0 81 Klc. »fcJB©K#*l*i'**r**< Lfc 10 
S^fcliffiE^'O hikom^Wfl-l-t, hi— 

sn-cttftttM * v ^ it #> , $L&mm& l -t ^ 

^Lfc^lcii hi— ft"), mtt^itfo 

hi— **#«Jsu:£{t-r*fcaEfcai«*Mft < fts t 

[0 0 0 91 *fc, dOStfeSSMt?!*. 3itt#J©ttt*s 

0T t '>fcV MSgf l-*5V h i—<DJb. 9 9 » 

gflftftK hi— Sft^^tftoTiHg^SA?^ 
^t)^^4L^V\ ^w-C, hi— *y^-F*9lC2o<£> 
hi— {fc&WSrlElSU #hi— (fc*&*tttT»J**ii 

icfc It 3 SJS A 9 ^ 9 Sr»ft-r 5 aa?*s#MBB 6 3 

-4 2 8 2-§-^lCM^$tVT^-S„ 
[0 0 1 01 LA>U WIB^ai-W^^tifcftWT-tt:, 
hi— &&W£2o£ffli-Si::«> % 3Hfc«y h*** 

fSHfcLTL* b t*K=i* L£? tl/^S 30 

[ooi il *fc;i©£5fc3M^iIteffl^e>*iSSffc 
#JI4, Hffc hi— i*-v y r©iB*Hi**«Wv^i|-e« 

hi— l-->y ^^rote^^^^D^Jt LTgs 

rt\ #ft hi— Ktt^tf-f iciSBi u -r v ^*D?PJ»c «t 

[0 0 121 ffiMWtf®#hi--iZit}-\Ztt%LXi**tz 
b LTt>, fil*-C hi— f lc*5»t5j6JP»J«)#ftttlfiA s 
«{fcU fMfchi— fl-SftLf::'), #&hi— a^JUi 

[ooi3i wm-j:i9, mt^vmn^Bittiit 

a, hi— amm**®- b K 9 < * *fcSB#x-« 

wttfttTu hi— mtk^w^ii^Mtn-nmsttt 
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[0 0 141 

L J: 5 t-f-SBWHl mJfEt£5tE£> 
SafoRHRVSSl-K^T/iSixfctwe, hi— if 
£ #5 1 L ft v vMj x*£fifi * W X' fe o 

»fcflt*-t-5-fc* J -C#. Ld»t*53t#iBI- hi— «f© 

£ffi*5::£roftVMS{fc^J*gg, BiWKjft^ffiXV-t 
hi— ^fttti-SwtSrSMIiri-itO-X?*) 

■So 

[0 0 1 51 

^Jotiip^oiiii€r^Ji-s^ 2 a»j«s*i-&*ri-S£ 

tfe*m-ttffli-s h-t- '>ft< fct>te#»jfi, 

?PJ ?> ft 5 icjittHWa^* » e> ft S SsiP^I Sr SsAp 

^fts^tt^-^yrx**) 1 ?, h-f- (o^Ap^ii^/!! 5 

0. 5-2 0%i:i-SCtlc«tt), h «J&*»*5 J: 
If h i—mSt* y-tZ&m b Lftv^, /hfST-^ffift^ 

mu^&^xhs hi—®.?-\c+tttmm£tt$i-z>z 
bt^mv. Lfrt hi— <Dmmu^mi-i>7^^^ 

L, BuE^S4r^i"5fcSofcb«0"C-*>5o 
[0 0 1 61 IP*,, *«WI±, ffiaESRaSr»*i"5fc» 

(C, (1) ~ (7) o*^6ft5to-ej>5. 

[00171 (1) rtSUfcliBJWS^&fcWU h-f- 

t=Sf-^y7'<!:^^tf2 ^^-m^j ^ffift l -c«g^i-5 m 

fi^fric hi— *«i^i-5 hi— HR^Sl5t«r«XL, buI2 
Slft?W&f¥^±»S«S«J© hi— »«<o3E{tlc J: 9 . 0t 
m^JtMIEhi— i:ro»tt^ttSr|g{l:$-fr-C, ME^ 

tt, B5l2^«l^Jfeiffl£±ro^^J<ohi--Sg^±# 

coiiii^^Ji-^<, WfEm^Jft^irorait^lft^ 

IttG hi--*S'>ft< i ■bSg**Ii, §fe»b*5S» 
ffi^f - ic^^&^^i 1 b ft 5 j^*P^J ^^AP LT ft 5 h i— 

UT-efco, Khi--©ayipffjiSiiisp*so. 5-20% 



5 

go 

[0018] ( 2 ) buIE h i--<r>mmWfim*i>K frtt 

[0019] ( 3 ) MI5*TO^<0-o^5p^)-^ 
0 . 0 3 u m£tTT-fc 9 s m<D$kmmtL^- 
-^fe^-S^O. 2 f/mWTT'fcSr 
(1) ~ (2) E«WH^Ric^S= 

[0020] (4) MfaMTO^^->!j* x mt^v 10 
£Wi-5rt&ir<i!cii-5 (i) ~ o) ie«<os^ 

[0 0 2 1] ( 5 ) flfffiaffltaStf-tf, <tt>&m 

tzw&ti-z (i) ~ (4) mm<Dm&rtf$.mw.o 

[0 0 2 2] (6) ME (1) ~ (5) Olr'-ftaMCfB 
[0 0 2 3] (7) itfllE (1) ~ (5) tf>V ->T tuWCfS 20 

o 

[0 0 2 4] 

g, B&^j&;£i£&tf*ixKffl^'b4x5 h-*--£lli£*i 
[0 0 2 5] mi *H{M$J&£S££tt 5 30 

[0026] *«n^ff«ntt»i6saift9««^(t-c 

- (sftjSiao y'j^tti b'<Dm&* * y (cia^^-*, 
£.gio£i;T®{g!^*y rt©if$ft£®9ti}L-c, Piflug 

[0027] #3gWK#SKffWl^gaii|g| i l-^-Ti 

rtttfc«JWS4¥&fc*rU 2 j$#5l&#J 2 2 £ 40 

Z&f&M 2 2 ©ASr&ftJ-f 6fS 1 WSUWBBtt 1 7 b , m 
l«>a*J»*tl 7K<fc9jlt£i £*lfc9Mfe#J2 2 ^IR 
«-*-5Stt#]iRSlFffl5 16at. 3MMMX#ffi 1 6 a KB* 

Uxgfti 9i*«»;t, afft«te«P#i 5 ±051*91 2 2 
<0 h-*--*«<o*flsfc.fc9, ${fe$j2 2 b hi— I 8 t 
w&ftMKfig^kSiirT, gMfeStiaftfri 5±<D5Ufc3J 

2 2© 1 8® 9 $*5»ttgltl 50 
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3 Z&ffi-tZc 

[0 0 2 8] 4*:9MfegS 1 3 iCjol^T, 51fe#)lR^S1J 

1 6 a li, £ 1 W&frjgltff 1 7 J; 9 feSftJWiflfttt 1 5 

±rom&#J2 2©»afe*iRi±«MlcEI!l!*ixfc*2ioJa 
*JSWt2 3£=frU i2rollM2 3il 5Ufc&Jfe8F 
fcl 5±roStt*J2 2<Dh-J— *«as±#u m&#J2 

2 ©Jilf *s«JP Ufc»^tcSMft«| 2 2 cDitAPtftDili® £ 
[0 0 2 9] 1ffl1E2j$#$%fe*i2 2tt, 1 8 # 

y 7&'pt£< b bm&ftfrhtz&vm** vrxh*). 

[0 0 3 0] Zix^«t9, h^-*ti^«**3J:tJ«h^— 

[0 0 3 1] Hi |Cfl6ofcJEIC**WlC *3&Hfc«5 

ffif£ffMgglcov>-ciftW-f 5ir, »feft8rft-C*>Sl8 
3t«: ^ 1 <0(HB*(ciaW: S4x^m«l3SK 1 3 It, ]g» 

[0 0 3 2] J83tft:K9AlfflHcHPSr*-rsX«f4r- 
*14fi, rtgRlC h-t-1 8^ltK^f5 h-*— HX^t 
LTCO h^-— 1 9 ^JKfi!cLTV>5o *y 
/>-l 9(Og3tftK7A lfii|^9l-tt, h^— 1 8 

isMft^-efcs^-y y rt^ib&sm{£#i2 2^^-r?. 

a«#JiR»W 1 6 a *^i-S9Hft*H!5l*lfWti 6^5, 
^W^-^i 4 b-frtoKWiVbtiX^Z. itz, 51* 
^JUX^^Wi 6 0T^(-liSt-^5:Sf^-^ l 4(cii N 

1 4 b Sr*-f S^WSS 1 4 a *S»*SH-CJ3 9 , 

5l*9JlX^Wi 6 ooTmsir^tfS]® l 4 b fc0>M«>2DI] 
IcioT, h t- 1 8 SrMt 5 h P 

[0 0 3 3] hi-— fry*— 1 9 ©rtfflUCtf, @^L^ 

h^— 2 l*SE»$*fCV^ 0 h-t- Ti^r 

-^2 1(1. ht-*y/<- 1 9rt» ht- 1 8 S: ht 
-m®fflQU2 0lC[6]ltTSt« i t*^P>^9ffl-ro *. 
fc, ht-*?/<-19 0, K5A1 t*f|S]-f5 

-l 9fc<owrosiB]i£tt, a^^y-T'i 5^ga^$n 

£ft55i&* y-^l 5tt, ^ro^gPfc, 5i*£Sl 3 



7 

10 0 3 4] afeAMX$gft& 1 6 ©. £J#^-7. 1 4 {C 

-Kl 7 7>s-ftittl;:©9f : me>ixT^;5 0 *i Y9 9 — 
7*u-Kl7ii. ^co3tJSi:mfa^y-^l 5 0^ffi 

[ 0 0 3 5 ] WfoWVMWft 1 6 ©, h-f- #t*&Pfiomi 

2 o©i£#ic{fc|l+.5«iHfcicii. munut \.x<r>%2 

V'99-zfU- K2 3^SBI9:$ixT^5„ I2K^?- 10 

•So 

[0 0 3 6] 3Ufe#Jl|X$SB 1 6 a (4, y -7* 1 5 

10 0 3 7] ftfc, *f(6jSl 4 b!4, hT"— 1 20 

9flM»e>£ffe*y-7*i 5{|ii(c(fi]itrTi6]#i-ffi^-r5 

4v^«5oa^j^#«>trb, mfc&l 2 2 * oft^Wft h 

K2 3 ta^y-yi 5<Dffiffik<Dm>b&fo#M& 

ffii 6 arto^ft y 7i«STirt 4 ^Ttfc^-Yyr 

SSS1 6 a rtKWif&^ftSo ZiXl-J: 9SflMMX&Wl 30 

»^tr*>»ts, gift* y-yi 5<of4*i6]T-©Bj^ig 

StfPjro^±^Kit-rsci^-Ct5„ *tfaBi4bco 

LTI4 5' m&ffis Eff^<0§^ l £ 

LTI4, L< f42~2 0mm, ^l:^iL<li3 
~ 1 0 mmggE^SS lv\ 
[0 0 3 8] mUMtitlZ £ *) y hT-*ys<-l 9C0rt 

-1811 v-r- w&mnU2 oft-iioTm«i^y-^ 

1 5icfi«?$n^<»#j (xtt*+yr) 2 2K{jt&$ 40 

1 6 a ft<D&Mm 2 2 14, §1{§!7> V -7* 1 5 ictefcf 
hi— 1 8©*a*«#ftK7^1±KJ&*£*lfc 

[0 0 3 9] biJIE St— »JK^JC*Slt5gi!ft 

#|2 2<D*»)£t&HJ1-5 0 Si!gSl3l:Itt^t!l7 

2 2<Dh-frhtih*9- hmtr-tv hi-^t, 8£tt*-r 

y72 2\*w&* x )—7\ 5<Dmmz.m%£tiz>h<Db 50 
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3MfcffliR&8l$i 6 arttrUX^^^Strotlc^A^S, 

m^JltR^l 6 art(Cl|XS$ixfc^tt^ + y 72 2 
14. m^^y-T'l 5©fcffl#|S]'M0ial6£#V\ gift 
^ y— T'l 5^^ib(0^|Cj;oT^f!]*-|B]^, 1mm 

—7*1 5<0*Bl£&££ftit8&tt=*-¥ y 7 2 2©SB£ 
S*?i>JlDlSWl 6 a rt-C-^td-rSE+t^r-r y722»S 
B£©£#aNw*S^T#B7J'J&££JT,5. 
[0 0 4 0] 9\Z h-T— 1 8^5 

-fey h£ix4fc, hr— tfe&BBn 1312 0 JcOfi&xy - 

7* 1 SlCfiftSftfcfl&tt** U722l:ht-18« 

is**t5. Sot, mfc*y-7*i sis. hi— is t 

M&* J r»T2 2 t<0®.&®X-hZ>& l $M2 2%&mi- 
ZZb bttZ. 

[0 0 4 1 ] $<fe$JlDl$gB 1 6 af*9Ti4, UXg^ftTV^ 
Z&foM 2 2 ©fffcfcj: "9 , y-7"l 5(Cj:o-C 

S^F$ix7im^J2 2©*Btc#frr5 hi— i 

ffiXfflimZfaZb, |WBiS»H*Jlt2>a«#]2 2«|(0» 
*^^fiTLTffi5Xjfi«<omtk3W2 2 W|J&i*7Jri 5 {£T 

■tz> 0 

[0042] -13, &m&z. 'O^igL^V-yi 5©@fi 
Jjfa±mm<o&&M 2 2(cti. ±itroSiM"JiDiif9J l 6 
art© J: 9*, SfiH^y-7'i 5tcJ:oT»ai$iiSa 

fflLftV^T, &n&^ffim2ilXZ1t$L&%i2 2 t# 
a5«r«aS$H<&attlSl2 2 irWjJgi£A?v<7 >xtfM1n 

xyimi 2 2 <D^.%ttM*m± l, «se Aroffi»as±# 

LT#B^tfS^J2 2©gJ¥#itAH-5. H 
1 K??-7WKl 7£iiiiLfcm&#l2 2©SJ?t 
^^ICilSPL. rcoifiDL7t^^j2 2*5^2 K7^- 

[0 0 4 3] -t L"C, JRl K^^-yu-Kl 7 5raii 

LfcaiWW 2 2 iJ0f«ro Ht— t , * 2 K 

7 ^-7*u- K2 3 $ixTS#;t <cofc**P 

^•©m»?pj2 2*5 b-r-mi&fflQ®2 osrsr, ^©*: 

m^J2 2 </.£•?. r Hie J: 0 a<ftSfl«l«SlJ 

i6art^W<^5:ti:J:ot > mift^U2 2*s 

[0 0 4 4] :« hT— ^MDlV2 O&K'J: 9(C^ 
fi£$nfca»S"J2 2©aic*J^"C, ^2 Y9 9—Zf\s— 
K2 3l^#^t$Hfc5.ft^J2 2(4. M 1 mm/ s 

a±<7)&tbi§gT-&lbLT*rr6]Bi 4 bT'^rttbixS 

*Kpjbi 4 b asm®* y -7*1 smiciaitt-casa 



r 



-5! -a 
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B#-£ir i efM»-f 5 ^ t i &5 0 
[0 0 4 5] Z<DX 5Jittf^*+6mtt««l 3£{i;l 

h-f-O^P^M*75 5 0. 5~2 0%, iO0SL< 

o . 5%mffi<nmMmx-\* bi--\ztt-rzmW}tf5-%}% 
io o 4 6] *%w\zmi>^nwfim*\*&®i&tf5-<n 

&i>*b. '>fr< 1 fc—Ott¥*&— fctt^StfO. 0 3 /i 

-ht£r>. b-f—m^^ht^^L^-r <ttz. 

[0 0 4 7] ttz, ho~^3<r>mmWSL^\ts 

Xft^Z W-ty-UKtiL+m- 0 . 0 3 n mttT^IlW 

[0 0 4 8] *yt*«W^fflv^5*SttllStt-f-H:, ->y# 
Sfc**Stt©*>5, *«*^tt<0«iX3t hi— t i,xm 

[0049] iEic*«wi-ffl^5*i«lftia-f-a^>*< t 

h^mm^yy y<t£®xmmztiiz&Jk&m®ffl$L*X' 

[0050] *&w<om\i%mM&i^\,^xit'<— 7-<< 
too5ij AfwjKit, mwmm m uptioo 

[oo5 2] <<mMmm m iptio o ooai* 

—®<Dmfe\Zi$tfZ>Cl&lti& : 5 0 0-1500 
/ >f X# y h : 1 . 5 UT 

y- h^FPfl : 2 0 d i g i t s 
: 0 3 0.1 %, He^ 
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^(Dti^y \>m x i o o 

mm, mtm. mtms. mt**\ t 

[0 0 5 3] fltjE«^^^^P*fi h"*— K#L 
0. 05A^2. Owtl KL<(10. 3*>5>1. 
5 w t %£ffll*5*#-e#5 0 

[0 0 5 4] «WEW*{kfta*li:LTtt«*.tf, 
yUi^ pyl^y^y, /J-jUf ajUi/yy^ J ^vu h 

y^oyi^y^y, Tli/^f-^y^D/^?^ 7 y 

yl^^^yUx^ nyuy? y, ^<y is/lsi?/ fvU£ n/l/y 
20 7*2*/ J-JUi// fvU^ v/Ui/y y s a-^Pyl' 

Y ]) ? u;\,i/yl/ y p-? a;uy V <? a/U 

d/U7°d bVu hi) * h*i/*syy, h !l x 

h^rv-^h^rv') >yy, y-*$Z V )Vic*t*s7u t° 
/^!)n^>7^ t'xyu h y Tir h^^>9^ 
^fx/Lv/^ nyuy^y, i/;Xfvut*xvl^ nyU'>7 
30 V, ^*^^hy ^nyi^>9>\ T'WV h y ^ vjWyy 
;=l;\, h y 9 a/wyy y, (4- t»7 P Pt:VU7x 
-yU) hy^nyl^y^y, ( 4 - t -Zf^/^y aixiyu) 
hy^nyu^y^y, ^yf^^D/k>7y, v^^^r 

vvt"^ nyu-y^y, ^f^P^7V, 
xiyUi/^ nyl^y^y, is"? istW? nyuy 7 y, xKf 

(4- t -73-/^7 t^f;^^n^v7^ 

yitytf-frW njUi/yy^ i/?-te~j\si/?ujVi/y 
y^ ?y;%~;\,i/? oyU-y^y, v^- 2 -^yU^* *y 
40 /Uv?^ pyuv/yy, v/-3, 3 - v^^ ^yu-^y^yuv/^ 
pyUv'^y, h y ^^rv/yu^ ayl^y^y, hy^^f"^ 
^Dyixy^y> h!JrWi/^p;l/y7>, i^^^i-jU/ 

(4 - t -:/n k:°yU7^^yu) i/^jvt a /Ui/y y, 

y-f^/uh y >?< h^-yyy y, h^rvy 

7^ t^f^h!J^h+'>^7^ hy^h^v- 

(3, 3, 3- h y fc°yu) i/yy, ^^rlh 

y^^^^^'y, ^^-y-^^yu^^y^if y, v^^yU 
f F7f^>7fV> ^^rf 7xx/l/:/'>7f^ — 
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/K t> a/isy^^fryy 3— v;J--</u, ^f/WKn 
-z^wy 3— y;*-^, 7/u*/>I£t£»>y 3— y;*vf 
7y|^!l3-y^;K # y x-r/t^ttv' 

7 x y — frWi&s y =— >*>f/K #/i'#*vyi'^4-> 

wftfe, s/ y /hwri , 7 y fcT/u^ji-m&Gt 5 v 9 y 

T'y^iW, *r*f-**- H3R*y7*y y^JH, Tyw? 

[0055] rHbttTKikaaffjsririEiiaHWft^j-to 

[0 0 5 6] w«>J:5/«c**{l2teaSixfc->y*ttSt : F- 

<7?j8} n 0 P £ t LTI4, HDK H 2 0 0 0, HDK H 20 

2 0 0 0/4, HDK H 2 0 5 0 EP, HVK2 
1 (£Lk^*7. h) -^R 9 7 2, R9 7 4, RX20 
0, RY2 0 0, R 2 0 2, R8 0 5, R812 (£A± 
g$7xo-^) , TS 5 3 0, TS720 CWJt*^ 

T-8 0 5 (B*7xai/M W/l-SiLtMTl 
50AI, MT150AFM (KUlT'f*) ^STT- 
30A , STT-30A-FS 30 

[0 0 5 7] WIBSittWMa^roffi^aJl, ftftfttfcSLSr 

D L S - 7 0 0^3— /u^ — hn-^&SitfJs 
-/u * - N 4 It J: 0 811 j£*rtfc T? fc S . L*> L*«3R •> 7 
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(54) IMAGE FORMING APPARATUS, IMAGE FORMING METHOD AND TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
image forming apparatus where the toner for 
developer can be sufficiently electrified even 
when used for a high speed copying machine, 
filming of toner, etc., is not generated on a 
photoreceptor surface, wear of the 
photoreceptor surface is extremely small even 
when eliminated by cleaning and hardly scarred 
so that a photoreceptor is not damaged, and to 
provide an image forming method and a toner. 
SOLUTION: In the image forming apparatus 
provided with a developing device where toner 
concentration in the developer on a developer 
carrier feeding the developer to the 
photoreceptor is raised and passing of the 
increased portion of the developer when the 

thickness of the layer of the developer is increased can be restricted, the toner is 
used in which additives consisting of inorganic particulates are added to base 
particles consisting of at least binding resin and colorants and magnetic carrier 
consists of at least magnetic body and a separation rate of the additives in the 
toner is from 0.5 to 20%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]image forming device **** characterized by comprising the following — 
said toner with a toner which adds an additive agent which becomes the parent 
particles which consist of binding resin and colorant at least from inorganic 
particles. An image forming device, wherein said career is a magnetic carrier which 
consists of magnetic bodies at least and an additive agent liberation rate of this 
toner is 0.5 to 20%. 

Developer support which has a magnetic field generating means inside, supports a 
two-ingredient developer, and carries out carrying supply of the toner to a photo 
conductor. 

The 1 st regulating member that regulates quantity of said developer supported and 
conveyed by said developer support. 

A developer seat part which accommodates said developer which failed to be 
scratched by the 1 st regulating member. 

Adjoin said developer seat part, have a toner seat part which supplies a toner to 
said developer support, and by change of toner density of a developer on said 
developer support. Are a developer to which a contact state of this developer and 
said toner is changed, and a toner incorporation state of a developer on said 
developer support is changed, and said developer seat part, Rather than the 1st 
regulating member, have the 2nd regulating member allocated in the transportation 
direction upstream of a developer on said developer support, and the 2nd 
regulating member, A developer with which a gap with said developer support is set 
up that passage of increment of this developer should be regulated when toner 
density of a developer on said developer support rises and thickness of this 
developer increases. 

[Claim 2]The image forming device according to claim 1, wherein inorganic particles 
of said toner are inorganic particles from which at least two or more kinds of 
primary particle diameter differ. 

[Claim 3]The image formation method according to claim 1 or 2 and an image 
forming device, wherein the first [ an average of ] particle diameter is [ one of said 
the inorganic particles ] 0.03 micrometer or less and the first [ an average of ] 
particle diameter of another inorganic particles is 0.2 micrometer or less. 
[Claim 4]The image forming device according to any one of claims 1 to 3, wherein 
said inorganic particle contains at least one kind chosen from silica and titanium 
oxide alumina. 
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[Claim 5]The image forming device according to any one of claims 1 to 4, wherein 
said these inorganic particles are hydrophobic inorganic matter particles processed 
with an organic system silane compound at least. 

[Claim 6]An image formation method forming a picture with said image forming 
device according to any one of claims 1 to 5. 

[Claim 7]A toner using for said image forming device according to any one of 
claims 1 to 5. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the image forming device which 
used xerographies, such as a copying machine, a printer, and a facsimile, an 
electrostatic printing method, etc., an image formation method, and the toner used 
for this. 
[0002] 

[Description of the Prior Art]Conventionally, as a method of developing an 
electrostatic latent image using a toner, a two-ingredient developing method, the 
one-ingredient developing-negatives method, etc. which are represented by the 
magnetic brush developing-negatives method (refer to U.S. Pat. No. 2874063 
specification) are known. The dry type two component developer used for the two- 
ingredient developing-negatives method is held by the electric force which minute 
particle toner generated by friction of both particles on the comparatively big 
particle surface. 

If an electrostatic latent image is approached, the suction force to the direction of 
a latent image over the particle toner by the electric field which the electrostatic 
latent image on a photo conductor (or latent image support) forms will overcome 
the associative strength between particle toner and a carrier particle, suction 
adhesion of the particle toner will be carried out on an electrostatic latent image, 
and an electrostatic latent image will be visualized. 

And the intermittent periodic duty of the developer is carried out, filling up the 
toner consumed by development. 

[0003]Therefore, since it is necessary to make regularity the mixture ratio (toner 
density) of a career and a toner in order to obtain the image concentration stable 
by this two-ingredient developing-negatives method, and it is necessary to carry 
the toner replenishing mechanism and toner concentration sensor for it, There is a 
fault that a developer becomes large-sized and the movement mechanism also 
becomes complicated. 

[0004]The developer which, on the other hand, mixed a carrier particle and particle 
toner like said two-ingredient developing-negatives method by the one-ingredient 
developing-negatives method is not used, a toner being held on a developing 
sleeve by the magnetism between the toner containing the electric force or the 
magnetic body by which is alike by friction of a toner and a developing sleeve, and 
it is generated, and the developing sleeve which built in the magnet, and, If an 
electrostatic latent image is approached, the suction force to the direction of a 
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latent image over the particle toner by the electric field which an electrostatic 
latent image forms will overcome the associative strength between particle toner 
and a developing sleeve, suction adhesion of the particle toner is carried out on an 
electrostatic latent image, and an electrostatic latent image is visualized. 
[0005]Therefore f in order that there might be no necessity of controlling toner 
density by the one-ingredient developing-negatives method, there was an 
advantage that a developer could be miniaturized, but since it was small compared 
with two ingredients, the developing quantity of the toner to a photo conductor top 
did not have an enough particle number of the toner in a developing area, and the 
correspondence to a high-speed copying machine was difficult. 
[0006]The two-ingredient developing-negatives method which does not need toner 
concentration control like JP,5-67233,B as a method of improving these faults is 
devised. However, since as for this the developer of the developing sleeve 
circumference incorporates a toner into a developer in a toner supply portion, adds 
regulation for a developer by a layer thickness regulating member and is charged in 
a toner, Although the sensor which detects the replenishing mechanism which 
supplies a toner, and toner density is unnecessary, since developer quantity cannot 
be increased compared with the conventional two-ingredient developer, when the 
linear velocity of a developing sleeve is a high speed machine which becomes 
quick, it cannot fully be charged in a toner but is generated by natural complexion 
dirt. Since it is necessary to strengthen regulation stress in a layer thickness 
regulating member when it is going to give sufficient electrification for a toner, 
What is called SUPENTO-ization for which the film of a toner is formed in a carrier 
surface by generation of heat by the collision of developer particles, etc. arose, the 
electrifying characteristic of the career fell with the hour of use, and there was a 
fault that toner scattering, a ground fogging, etc. occurred. 
[0007]To the developer used for the above small developers, since it was 
necessary to give electrification to the toner supplied for a short time, had added a 
lot of flow improvers to a toner so that the supplied toner might be promptly mixed 
with a developer, but. When repeated use of such a developer was carried out, the 
superfluous flow improver in a toner adhered firmly on electrostatic latent image 
support, and there was a fault of being generated by the abnormal image on a 
stripe. 

[0008]When agitation stress of a developer is enlarged, there is a problem that 
what is called a charge-up phenomenon in which the electrification quantity of a 
toner becomes large more than needed besides the phenomenon of said 
SUPENTO-izing also occurs. Since the amount of consumption of a toner 
increased and the toner density in a developer changed extremely when the toner 
amount which the developer holds copies continuously the manuscript which is few 
and has many image face products, since there is [ these small developers ] little 
quantity of a developer, there was a fault that image concentration became low. 
[0009]In this developer, the uptake quantity of a toner differs in the part where a 
motion of a developer is active, the part which is not so or a part with many 
developers, and few parts, toner density becomes unstable selectively, and it is 
easy to generate image density unevenness and a fogging. Then, the art which 
solves the density unevenness and the fogging in a device longitudinal direction is 
indicated by JP,63-4282,A by allocating two toner supply members in a toner 
hopper, and making the course formed by each toner supply member pass a 
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developer. 

[0010]However, in the art indicated by said gazette, in order to use two toner 
supply members, a development unit will be enlarged and there is a problem of 
carrying out a cost hike. 

[001 1]Since it is used in the state where the mixing ratio of a toner and a career is 
always high, the developer used for such a developer needs to give stirring stress 
strong against a developer in order to make a toner proper electrification for a 
short time. Therefore, if inorganic oxides, such as silica, are added as an additive 
agent to a toner, mobility will improve, and a good electrifying characteristic will be 
obtained, but with the additive agent separated without adhering to matrix toner, it 
adheres to the carrying and feeding member and latent image support of a 
developer, and development obstacles, such as a filming phenomenon, are caused. 
[0012]Though the additive agent has adhered to matrix toner uniformly, the 
existence state of the additive agent in a toner changes by temporality, it is buried 
into matrix toner or the rate of the additive agent which it ****s and is separated 
from matrix toner increases gradually. 

[0013]By this, since mobility gets worse by temporality, electrification of a toner 
becomes uneven easily, Electrostatic property falls by temporality and it becomes 
a cause which toner scattering and a greasing increase, and the additive agent 
separated further adheres to the carrying and feeding member and latent image 
support of a developer, development obstacles, such as a filming phenomenon, are 
caused, and sufficient endurance is not obtained. 
[0014] 

[Problem(s) to be Solved by the Invention]This invention is what was made in view 
of the technical problem of said Prior art, and the request, It is a small and cheap 
developer which does not need a toner replenishing mechanism etc., and even 
when it uses for a high-speed copying machine, the toner of a developer can fully 
be charged, And even if you carry out [ not causing filming, such as a toner to a 
photo conductor side ] cleaning removal, there is very little wear of a photo 
conductor side, and let it be a technical problem to provide the toner used for the 
image forming device, the image formation method, and it which do not damage a 
photo conductor, like a crack is not attached easily. 
[0015] 

[Means for Solving the Problem]The 1 st regulating member that regulates 
developer quantity in which developer support carries out carrying supply as a 
result of this invention persons' inquiring wholeheartedly, A toner used for a 
developer which has the 2nd regulating member that regulates passage of 
increment of this developer when toner density of a developer on said developer 
support rises and thickness of this developer increases, With a toner which adds 
an additive agent which becomes the parent particles which consist of binding 
resin and colorant at least from inorganic particles. When said career is a magnetic 
carrier which consists of magnetic bodies at least and an additive agent liberation 
rate of a toner considers it as 0.5 to 20%, It is possible to give sufficient 
electrification for particle toner also in a small and cheap developer which does not 
need a toner replenishing mechanism and a toner concentration sensor, And it 
finds out that generating of filming resulting from an additive agent of a toner can 
be prevented effectively, and comes to solve said technical problem. 
[0016]That is, this invention consists of composition of following (1) - (7), in order 
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to solve said technical problem. 

[0017](1) Developer support which supports and conveys the two-ingredient 
developer which has a magnetic field generating means inside and contains a toner 
and a career, The 1 st regulating member that regulates quantity of said developer 
supported and conveyed by said developer support, A developer seat part which 
accommodates said developer which failed to be scratched by the 1st regulating 
member, Adjoin said developer seat part, have a toner seat part which supplies a 
toner to said developer support, and by change of toner density of a developer on 
said developer support. Are a developer to which a contact state of this developer 
and said toner is changed, and a toner incorporation state of a developer on said 
developer support is changed, and said developer seat part, Rather than the 1st 
regulating member, have the 2nd regulating member allocated in the transportation 
direction upstream of a developer on said developer support, and the 2nd 
regulating member, In an image forming device which possesses a developer with 
which a gap with said developer support is set up that passage of increment of this 
developer should be regulated when toner density of a developer on said developer 
support rises and thickness of this developer increases, It is a magnetic carrier 
which said career turns into from a magnetic body at least with a toner which adds 
an additive agent which becomes the parent particles which said toner becomes 
from binding resin and colorant at least from inorganic particles, An image 
formation method and an image forming device, wherein an additive agent liberation 
rate of this toner is 0.5 to 20%. 

[0018](2) An image forming device given in (1), wherein these inorganic particles of 
said toner are inorganic particles from which at least two or more kinds of primary 
particle diameter differ. 

[0019](3) An image forming device given in (1) - (2), wherein the first [ an average 
of ] particle diameter is [ one of said the inorganic particles ] 0.03 micrometer or 
less and the first [ an average of ] particle diameter of another inorganic particles 
is 0.2 micrometer or less. 

[0020](4) An image forming device given in (1) - (3), wherein said inorganic particle 
contains at least one kind chosen from silica, titanium oxide, and alumina. 
[0021 ](5) An image forming device given in (1) - (4), wherein said inorganic 
particles are hydrophobic inorganic matter particles processed with an organic 
system silane compound at least. 

[0022](6) The above (1) Image formation method forming a picture in either of - (5) 
with an image forming device of a statement. 

[0023](7) The above (1) Toner using for an image forming device given in either of 

-(5). 

[0024] 

[A mode of implementation of an invention] A toner hereafter used for an image 
forming device, an image formation method, and it concerning this invention is 
explained in more detail based on an embodiment and an example, referring to 
drawings. It is not limited to an embodiment and an example below an image 
forming device concerning this invention, an image formation method, and a toner. 
[0025] Drawing 1 is a schematic diagram of a developer portion in an image forming 
device concerning this invention. 

[0026]a picture form device concerning this invention — not only a copying 
machine etc. but a facsimile — picture information being made to record on image 
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memories, such as ROM and a floppy (registered trademark) disk, beforehand, and 
information in an image memory if needed, [ take out and ] Including a computer, 
an electrophotography device, etc. which can be outputted to an image formation 
part, as long as it has the following developer portions, it is contained in an image 
forming device concerning this invention. 

[0027]The developer support 15 which an image forming device concerning this 
invention has a magnetic field generating means inside, and supports the two- 
ingredient developer 22 as shown in drawing 1 , and carries out carrying supply to 
the photo conductor (latent image support) 1, The 1st regulating member 17 that 
regulates quantity of the developer 22 supported and conveyed by the developer 
support 15, The developer seat part 16a which accommodates the developer 22 
which failed to be scratched by the 1st regulating member 17, Adjoin the developer 
seat part 16a, have the toner seat part 19 which supplies the toner 18 to the 
developer support 1 5, and by change of toner density of the developer 22 on the 
developer support 15. The developer 13 to which a contact state of the developer 
22 and the toner 1 8 is changed, and a toner 1 8 incorporation state of the 
developer 22 on the developer support 15 is changed is provided. 
[0028]In the developer 1 3, the developer seat part 1 6a, Rather than the 1 st 
regulating member 17, have the 2nd regulating member 23 allocated in the 
transportation direction upstream of the developer 22 on the developer support 15, 
and the 2nd regulating member 23, Toner density of the developer 22 on the 
developer support 1 5 rises, and when thickness of the developer 22 increases, a 
gap with said developer support is set up that passage of increment of the 
developer 22 should be regulated. 

[0029]The toner 1 8 is a toner which adds an additive agent which becomes the 
parent particles which consist of binding resin and colorant at least from inorganic 
particles, said career is a magnetic carrier which consists of magnetic bodies at 
least, and an additive agent liberation rate of a toner makes said two-component 
system developer 22 0.5 to 20%. 

[0030]Thereby, also in a small and cheap developer which does not need a toner 
replenishing mechanism and a toner concentration sensor, it is possible to give 
sufficient electrification for particle toner, and generating of filming which moreover 
originates in an additive agent of a toner can be prevented effectively. 
[0031]If an image forming device concerning this invention is concretely explained 
furthermore it followed drawing 1 , the developer 13 allocated in the side of the 
photo conductor drum 1 which is latent image support, It mainly comprises 1st 
doctor blade 17 grade as the support case 14, the developing sleeve 15 as 
developer support, the developer member holding 16, and a developer regulating 
member. 

[0032]The support case 14 which has an opening in the photo conductor drum 1 
side forms the toner hopper 19 as a toner seat part which accommodates the 
toner 18 in an inside. The developer member holding 16 which forms the developer 
seat part 1 6a which accommodates the developer 22 which consists of the toner 
18 and a career which is magnetic particles is formed in the photo conductor drum 
1 side slippage of the toner hopper 19 in one with the support case 14. The lobe 
14a which has the opposed face 14b is formed in the support case 14 located 
under the developer member holding 16, and the toner supply aperture part 20 for 
supplying the toner 1 8 is formed of space between the lower part of the developer 
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member holding 16, and the opposed face 14b. 

[0033]Inside the toner hopper 19, the toner agitator 21 as a toner supply means 
which rotates by a driving means which is not illustrated is allocated. The toner 
agitator 21 is sent out turning the toner 18 in the toner hopper 19 to the toner 
supply aperture part 20, and agitating it. When quantity of the toner 1 8 in the toner 
hopper 19 decreases, a toner end detection means 14c to detect this is allocated 
in the photo conductor drum 1 of the toner hopper 1 9, and a side which counters. 
The developing sleeve 1 5 is allocated in space between the photo conductor drum 
1 and the toner hopper 19. The developing sleeve 15 rotated to an arrow direction 
of a figure by a driving means which is not illustrated has the magnet which was 
allocated eternally [ a relative position ] by the inside to the developer 13 and 
which is not illustrated as a magnetic field generating means. 
[0034]The 1 st doctor blade 1 7 is attached to a side which counters [ that was 
attached to the support case 14 of the developer member holding 16, and ] in one. 
Between the tip and peripheral face of the developing sleeve 1 5, the 1 st doctor 
blade 1 7 is allocated, where a fixed crevice is maintained. 
[0035]The 2nd doctor blade 23 as a regulating member is allocated in a part in 
which it is located near the toner supply aperture part 20 of the developer member 
holding 16. The 2nd doctor blade 23 so that the free end may maintain a fixed 
crevice to a peripheral face of the developing sleeve 1 5. A direction which bars a 
flow of a layer of the developer 22 formed in the surface of the developing sleeve 
15, i.e., the free end, is turned to the center of the developing sleeve 15, and a end 
face is attached by the developer member holding 16 in one. 
[0036]The developer seat part 16a is a range which magnetism of the developing 
sleeve 1 5 attains to, and it is constituted so that it may have a sufficient room to 
carry out circulation movement of the developer 22. 

[0037]The opposed face 14b is formed covering predetermined length so that it 
may incline downward towards the developing sleeve 1 5 side from the toner hopper 
19 side. Unevenness of magnetic force distribution of a magnet which is not 
illustrated provided in an inside of vibration and the developing sleeve 1 5 by this, 
When a rise of partial toner density in the developer 22, etc. occur, even if a career 
in the developer seat part 16a falls from between the 2nd doctor blade 23 and 
peripheral surfaces of the developing sleeve 15, A career which fell can be 
received by the opposed face 14b, and moves to the developing sleeve 15 side, 
and ** arrival is magnetically carried out to the developing sleeve 1 5, and it is 
again supplied in the developer seat part 16a. Reduction of a carrier amount in the 
developer seat part 16a can be prevented by this, and generating of image 
concentration unevenness in shaft orientations of the developing sleeve 15 at the 
time of image formation can be prevented. As the angle of gradient alpha of the 
opposed face 14b, about 3-10 mm is still more preferably desirable 2-20 mm 
preferably as predetermined in about 5 degrees again length I. 
[0038]The toner 18 sent out by the toner agitator 21 from an inside of the toner 
hopper 1 9 is supplied to the developer (or career) 22 supported by the developing 
sleeve 1 5 through the toner supply aperture part 20 by said composition, and is 
carried to the developer seat part 1 6a. And the developer 22 in the developer seat 
part 1 6a is supported by the developing sleeve 1 5, and is conveyed to a peripheral 
face of the photo conductor drum 1, and a position which counters, and a toner 
image is formed on the photo conductor drum 1 by combining with [ by which only 
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the toner 18 was formed on the photo conductor drum 1 / an electrostatic latent 
image and electrostatic ]. 

[0039]Here f an action of the developer 22 at the time of said toner image 
formation is explained. A set of a start agent which becomes the developer 1 3 only 
from the magnetic carrier 22 will divide the magnetic carrier 22 into that by which 
** arrival is carried out to the surface of the developing sleeve 1 5 f and a thing 
accommodated in the developer seat part 1 6a. Circulation movement of the 
magnetic carrier 22 accommodated in the developer seat part 16a is carried out 
with movement speed of 1 mm/s or more to an arrow direction by magnetism out 
of the developing sleeve 1 5 with rotation to an arrow direction of the developing 
sleeve 1 5. And an interface is formed in the surface of the developing sleeve 1 5 in 
a boundary part of the surface of the magnetic carrier 22 by which ** arrival was 
carried out, and the surface of the magnetic carrier 22 where it moves within the 
developer seat part 16a. 

[0040]Next, if the toner 18 is set to the toner hopper 19, the toner 18 will be 
supplied to the magnetic carrier 22 supported by the developing sleeve 1 5 from the 
toner supply aperture part 20. Therefore, the developing sleeve 15 will support the 
developer 22 which is a mixture of the toner 1 8 and the magnetic carrier 22. 
[0041]Within the developer seat part 16a, power in which it stops the conveyance 
by existence of the developer 22 accommodated to the developer 22 conveyed by 
the developing sleeve 1 5 is working. And in the toner 1 8 which exists in the 
surface of the developer 22 supported by the developing sleeve 1 5, frictional force 
between the interface X developers [ / near the interface ] 22 when conveyed 
declines, carrying force of the developer 22 near interface X declines, and, thereby, 
transportation quantity of the developer 22 near the interface decreases. 
[0042]On the other hand, from a juncture, to the developer 22 of the hand-of-cut 
upstream of the developing sleeve 1 5. Since power which stops the conveyance 
does not act to the developer 22 like [ in the above-mentioned developer seat part 
1 6a ] conveyed by the developing sleeve 1 5, Balance of transportation quantity of 
the developer 22 conveyed to a juncture and the developer 22 which has an 
interface conveyed collapses, a billiards state of the developer 22 occurs, and 
thickness of the developer 22 which a position of a juncture goes up and includes 
an interface increases. Thickness of the developer 22 which passed the 1st doctor 
blade 1 7 also increases gradually, and this developer 22 that increased fails to be 
scratched with the 2nd doctor blade 23. 

[0043]And if the developer 22 which passed the 1 st doctor blade 1 7 reaches 
predetermined toner density, the developer 22 of increment which failed to be 
scratched by the 2nd doctor blade 23 and became stratified will close the toner 
supply aperture part 20, and incorporation of the toner 18 will be completed in this 
state. At this time, within the developer seat part 16a, when toner density 
becomes high, ** of the developer 22 becomes large and space in the developer 
seat part 1 6a becomes narrow by this, movement speed which carries out 
circulation movement also falls [ the developer 22 ] to an arrow direction of a 
figure. 

[0044]Although the developer 22 which failed to be scratched by the 2nd doctor 
blade 23 moves with with a speed of 1 mm/s or more movement speed and can be 
received by the opposed face 14b in a layer of the developer 22 formed so that 
this toner supply aperture part 20 might be closed, Since the opposed face 14b 
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inclines caudad at the angle alpha towards the developing sleeve 15 side and it has 
predetermined length l f Since fall of the developer 22 to the toner hopper 19 by 
movement of a layer of the developer 22 can be prevented and quantity of the 
developer 22 can always be kept constant, it becomes possible to always carry out 
autogenous control of the toner supply uniformly. 

[0045]Thus, if it is in an image forming device provided with the developer 13 which 
operates, it is desirable for an additive agent liberation rate of a toner which adds 
an inorganic additive to consider it as 1 to 1 0% of range more preferably 0.5 to 20%. 
If an additive agent liberation rate of a toner is said within the limits, said inorganic 
particle will wear the photo conductor surface moderately, will remove a full ming 
factor substance of a pole surface of a photo conductor, and will prevent filming. If 
abrasiveness sufficient by a liberation rate of less than 0.5% here since the flow 
grant effect over a toner is low is not demonstrated and it is more than 20%, since 
filming under influence of the separated additive agent itself, etc. occur, it is not 
desirable. 

[0046]As for at least one, it is [ inorganic particles used for this invention ] 
preferred from a point of fluid grant that the first [ an average of ] particle 
diameter is 0.03 micrometer or less. If the first [ an average of ] particle diameter 
is larger than 0.03 micrometer, toner electrification will become uneven according 
to a fluid defect, and it will become easy to generate toner scattering and a 
greasing. 

[0047]As for another inorganic particle, it is preferred that the first [ an average 
of ] particle diameter is 0.2 micrometer or less. Although the first [ an average of ] 
particle diameter used together and used is obtained [ a certain amount of 
mobility ] by the inorganic particle of 0.03 micrometer or less, if inorganic particles 
with the first [ an average of ] larger particle diameter than 0.2 micrometer are still 
used, toner electrification will become uneven according to a fluid defect, and it will 
become easy to generate toner scattering and a greasing. 

[0048]By being silica, titanium oxide, or alumina, inorganic particles used for this 
invention can be operated as an electrifying stability outstanding toner with 
moderate abrasiveness, and are still more preferred. 

[0049]When inorganic particles used for this invention are hydrophobic inorganic 
matter particles processed with an organic system silane compound at least, high 
definition with few image defects, such as "a middle omission of a character", 
which was excellent in environmental stability can be attained, and it is still more 
desirable. If conditions are fulfilled in this invention, a publicly known material, a 
process, and all processes can be used. 

[0050]About an additive agent liberation rate of this invention, computing easily 
with a particle analyzer is possible. 

[0051]After measuring on condition of the following using PT1000 by YOKOGAWA 
ELECTRIC CORP., the synchronicity of luminescence of a metal atom on the basis 
of C atom is applied to the following formulas, and, specifically, a liberation rate is 
searched for. 

[0052]< <measuring condition [ of PT1000 by YOKOGAWA ELECTRIC CORP. ] » 
— C detection number: in one measurement — 500 - 1500 noise cut level: — or 
less 1.5 sorting time: — 20digits gas: — O g — 0.1%, a liberation rate (count 

number of C atom, simultaneously a metal atom which did not emit light) /(count 
number of C atom, a count number +C atom of a luminous metal atom, 
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simultaneously a metal atom that did not emit light) x100 of a helium gas metal 
atom — as said inorganic particle — the above-mentioned silica and alumina. 
Besides titanium oxide, for example And barium titanate, titanic acid magnesium, 
Titanic acid calcium, strontium titanate, iron oxide, copper oxide, a zinc oxide, Tin 
oxide, silica, clay, mica, cay welded pyroclastic rock, diatomite, chrome oxide, 
cerium oxide, pen galla ** antimonous oxide, magnesium oxide, zirconium oxide, 
sulfuric acid pallium, barium carbonate, calcium carbonate, silicon carbide, silicon 
nitride, etc. can be mentioned. 

[0053]an addition of said inorganic particle receives a toner — 0.05 to 2.0wt% — 
0.3 to 1 .5wt% can be used preferably. 

[0054]As said hydrophobing processing agent, for example, a dimethyl dichloro 
silane, a trimethyl KURORU silane, Methyltrichlorosilan, an allyldimethyl dichloro 
silane, an allylphenyl dichloro silane, A benzyldimethyl KURORU silane, bromine 
methyldimethyl KURORUSHIRAN, alpha-KURORU ethyl trichlorosilan, p-KURORU 
ethyl trichlorosilan, KURORUMECHIRU dimethyl KURORUSHIRAN, KURORU 
methyltrichlorosilan, p-KURORU phenyl trichlorosilan, 3-KURORU propyl 
trichlorosilan, 3-KURORU propyltrimethoxysilane, vinyltriethoxysilane, Vinyl 
methoxysilane, vinyltris (beta-methoxyethoxy) Silang, Gamma- 
methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, A divinyl dichloro silane, 
a dimethylvinyl KURORU silane, octyl trichlorosilan, Decyltrichlorsilane, nonyl 
trichlorosilan, trichlorosilan (4-t-propylphenyl), (4-t-buthylphenyl) Trichlorosilan, a 
dipentyl dichloro silane, a dihexyl dichloro silane, a dioctyl dichloro silane, a dinonyl 
dichloro silane, a didecyl dichloro silane, A didodecyl dichloro silane, a dihexadecyl 
dichloro silane, an octyl (4-t-buthylphenyl) dichloro silane, A dioctyl dichloro silane, 
a JIDESE nil dichloro silane, a dinonenyl dichloro silane, A di-2-ethylhexyl dichloro 
silane, a di-3,3-dimethylpentyl dichloro silane, A trihexyl KURORU silane, a trioctyl 
KURORU silane, a tridecyl KURORU silane, A dioctylmethyl KURORU silane, an 
octyldimethyl KURORU silane, a diethyl (4-t-propylphenyl) KURORU silane, 
Isobutyl trimethoxysilane, methyl trimetoxysilane, octyl trimethoxysilane, 
Trimethoxy (3,3,3-trifluoropropyl) Silang, hexamethyldisilazane, Hexaethyl 
disilazane, diethyltetra chill disilazane, hexaphenyl disilazane, Organic system silane 
compounds and dimethyl silicone oil, such as hexa tolyl disilazane, Methylphenyl 
silicone oil, KURORU phenyl silicone oil, methyl hydrogen silicone oil, alkyl modified 
silicone oil, fluoride modified silicone oil, polyether modified silicone oil, alcohol 
modified silicone oil, Amino modified silicone oil, epoxy modified silicone oil, epoxy 
polyether modified silicone oil, Phenol modified silicone oil, carboxyl modified 
silicone oil, Mercapto modified silicone oil, an acrylic, methacrylic modified silicone 
oil, Silicone oil, such as alpha methylstyrene modified silicone oil, other sililation 
reagents, a silane coupling agent that has alkyl group fluoridation, an organic 
titanate system coupling agent, a coupling agent of an aluminum system, etc. are 
mentioned. An organic system silane compound is especially preferred. 
[0055]By processing these hydrophobing processing agent to said inorganic 
particle, hydrophobic inorganic matter particles used for this invention are created. 

[0056]As a trade name of such a silica particle by which hydrophobing processing 
was carried out, There are HDK H 2000, HDK H 2000/4, HDK H 2050EP, and 
HVK21 (above Hoechst), R972, R974, RX200, RY200, R202, R805, R812 (above 
Japanese Aerosil), TS530, and TS720 (above Cabot). As a trade name of concrete 
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titania particles by which the surface treatment was carried out, A crystalline thing 
and a thing of non-crystallinity of an anatase type or a rutile type can be used, and 
there are MT150A.L Artificial Intelligence, MT150AFM (above TAYCA), STT-30A 
(Titan Kogyo) and STT-30 A-FS (Titan Kogyo), etc. as T-805 (Japanese Aerosil) 
or a rutile type. 

[0057]A particle-size-distribution measuring device with which particle diameter of 
said inorganic particle uses dynamic light scattering, For example, since it is 
difficult to be measurable, however to dissociate a secondary aggregation of 
particles after organic system silane compound processing by the coal tar N4 
DLS-700 by Otsuka Electronics Co., Ltd., and by a coal tar electronics company, 
Asking for particle diameter directly is more preferred than a photograph obtained 
by scanning electron microscope or a transmission electron microscope. In this 
case, at least 100 or more inorganic particles are observed, and average value of 
that major axis is calculated. 

[0058]As binding resin for said toners used for this invention, a publicly known 
thing can be used widely conventionally. For example, polyvinyl resin, polyester 
resin, or polyol resin is used preferably. 

[0059]As said polyvinyl resin, polystyrene, poly P-chlorostyrene, Styrene, such as 
polyvinyl toluene, and a single polymer of the substitution product : A styrene p- 
chloro styrene copolymer, A styrene propylene copolymer, a styrene vinyltoluene 
copolymer, A styrene vinylnaphthalene copolymer, a styrene methyl acrylate 
copolymer, A styrene ethyl acrylate copolymer, a styrene butyl acrylate copolymer, 
A styrene acrylic acid octyl copolymer, a styrene methyl methacrylate copolymer, 
A styrene ethyl methacrylate copolymer, a styrene butyl methacrylate copolymer, 
A styrene alpha-chloromethyl methacrylate copolymer, a styrene acrylonitrile 
copolymer, A styrene vinylmethyl ether copolymer, a styrene vinylethyl ether 
copolymer, A styrene vinyl methyl ketone copolymer, a styrene butadiene 
copolymer, Styrene system copolymers, such as a styrene isoprene copolymer, a 
styrene acrylonitrile indene copolymer, a styrene maleic acid copolymer, and a 
styrene ester maleate copolymer : Polymethylmethacrylate, polybutyl methacrylate, 
polyvinyl chloride, There are polyvinyl acetate etc. 

[0060]Divalent alcohol as shown in the following A groups as said polyester resin, 
alcohol more than 8 value as consisted of a dibasic acid salt as shown in B group 
and further shown in C group, or carboxylic acid may be added as the third 
component. 

[006 1]A group : Ethylene glycol, triethylene glycol, 1,2-propylene glycol, 1,3- 
propylene glycol, 1 ,4-butanediol, neopentyl glycol, 1 ,4-butenediol, 1 ,4-bis 
(hydroxymethyl)cyclohexane, Bisphenol A, hydrogenation bisphenol A, 
polyoxyethylene-ized bisphenol A, Polyoxypropylene (2,2)-2,2'-bis(4- 
hydroxyphenyOpropane, Polyoxypropylene (3,3)-2,2-bis(4-hydroxyphenyl)propane, 
polyoxyethylene (2,0)-2,2-bis(4-hydroxyphenyl)propane, polyoxypropylene (2,0)- 
2,2-bis(4-hydroxyphenyl)propane, etc. 

[0062]B group : Maleic acid, boletic acid, mesa KONIN acid, citraconic acid, 
itaconic acid, Ester of glutaconic acid, FUTARU acid, isophthalic acid, terephthalic 
acid, cyclohexanedicarboxylic acid, succinic acid, adipic acid, sebacic acid, malonic 
acid, Reno Reign acid, these acid anhydrides, or lower alcohol, etc. 
[0063]C group: Carboxylic acid more than trivalent [, such as alcohol more than 
trivalent / of glycerin, trimethylolpropane, pentaerythritol, etc. /, trimellitic acid and 
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pyromellitic acid, ] f etc. 

[0064]A compound which has active hydrogen which reacts to an epoxy resin, 
alkylene oxide adduct of dihydric phenol, or its glycidyl ether and epoxy group as 
said polyol resin in [ one ] a molecule, There are some etc. which react a 
compound which has active hydrogen reacted to an epoxy resin in [ two or more ] 
a molecule. 

[0065]In addition, the following resin can also be mixed and used if needed. 
[0066]An epoxy resin, polyamide resin, urethane resin, phenol resin, butyral resin, 
rosin, denaturation rosin, terpene resin, etc. 

[0067]As said epoxy resin, a polycondensation thing of bisphenols, such as 
bisphenol A and the bisphenol F, and epichlorohydrin is typical. 
[0068]As colorant of a coloring resin particle in a toner for electro photography of 
this invention, publicly known colorant can be used as an object for toners. 
[0069]As an example of said yellow coloring agent, C.I.Pigment Yellowl (Symuler 
Fast Yellow GH, Dainippon Ink make), C. I.Pigment Yellow 3 (Symuler Fast Yellow 
10GH, Dainippon Ink make), C. I.Pigment Yellowl 2 (Symuler Fast Yellow GF and the 
Dainippon Ink make.) The yellow 152, the Arimoto chemicals company make, the 
pigment yellow GRT, San-yo coloring matter company make, SUMIKA print yellow 
ST-O, the Sumitomo Chemical Co., Ltd. make, the benzidine yellow 1316, the 
Noma chemicals company make, The Seika fast yellow 2300, great NisseHzed 
company make, the RIO Nord yellow GRT, the Toyo Ink make, C. I.Pigment 
Yellowl 3 (Symuler Fast Yellow GRF, Dainippon Ink make), C. I.Pigment Yellow 14 
(Symuler FastYellow 5GR, Dainippon Ink make), C. I.Pigment Yellow 17 (Symuler 
Fast Yellow 8GR, the Dainippon Ink make, the RIO Nord yellow FGNT, Toyo Ink 
make) etc. is mentioned. 

[0070]As an example of said magenta coloring agent, C.I.Pigment Red 5 (Symuler 
Fast Carmine FB, Dainippon Ink make), C. I.Pigment Red 1 8 (Sanyo Toluidine 
Maroon Medium, San-yo coloring matter company make), C. I.Pigment Red, 21 
(Sanyo Fast Red GR, San-yo coloring matter company make), C. I.Pigment Red 22 
(Symuler Fast Brill ScarletBG, Dainippon Ink make), C. I.Pigment Red 57 (Symuler 
Brill Carmine LB, Dainippon Ink make), C. I.Pigment Red 81 (Symulex Rhodamine Y 
Toner F, Dainippon Ink make), C. I.Pigment Red 112 (Symuler Fast Red FGR, 
Dainippon Ink make), C.I.Pigment Red 114 (Symuler Fast CarmineBS, Dainippon Ink 
make), C. I.Pigment Red 122 (Fastogen SuperMagenta RE02, Dainippon Ink make) 
etc. is mentioned. 

[0071]as the example of said cyanogen colorant — C.I.Pigment Blue 15 (Fastogen 
Blue GS and the Dainippon Ink make.) ChromofineSR, great NisseHzed company 
make, C.I.Pigment Blue 16 (Sumitone Cyanine Blue LG, Sumitomo Chemical Co., 
Ltd. make), C. I.Pigment Blue 15:3 (Cyanine Blue GGK and a product made by 
Japanese BIGUMENTO.) RIO Nord blue FG7351, the Toyo Ink make, C.I.Pigment 
Green 7 (made by Phthalogcyanine Green Tokyo Printing Ink Mfg. Co., Ltd.), C. 
I.Pigment Green 36 (CyanineGreen ZYL, Toyo Ink make) etc. is mentioned. 
[0072]As an example of black colorant, carbon black, spirit black, ANIWAN black 
(C. I.Pigment Black 1), etc. are mentioned. 

[0073] As a quantity of said colorant, 0.1 to 15 mass part is preferred to binding 
resin 100 mass part, and 0.15 to 9 mass part is especially preferred. 
[0074]A developer of this invention may contain a charge controlling agent if 
needed. All things publicly known as a charge controlling agent can use it, and For 
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example, a nigrosine series color, Triphenylmethane dye, a chromium content metal 
complex color, molybdic acid chelate paints, They are a simple substance of a 
rhodamine color, alkoxy ** amine, quarternary ammonium salt (fluoride 
denaturation quarternary ammonium salt is included), alkylamide, and phosphorus, a 
simple substance of a compound and tungsten or a compound, a fluorine system 
active agent, salicylic acid metal salt, metal salt of salicylic acid derivatives, etc. E- 
82 of BONTORON 03 which is specifically a nigrosine series color, BONTORON P- 
51 of quarternary ammonium salt, BONTORON S-34 of metal-containing azo dye, 
and a oxynaphthoic acid system metal complex, E-84 of a salicylic acid system 
metal complex, E-89 of a phenol system condensate (above) TP-302 of the Orient 
chemical industry and a quarternary-ammonium-salt molybdenum complex, and 
TP1 — 415 (above) Hodogaya Chemical, copy charge PSY VP2038 of quarternary 
ammonium salt, copy blue PR of a triphenylmethane derivative, Copy charge NX 
VP434 of quarternary ammonium salt (above) NEG VP2036, copy charge A 
compound of a polymers system which has functional groups, such as Hoechst, 
LRA-901, LR-147 (Japanese mosquito 1 Ritt) that are boron complexes, a copper 
phthalocyanine, perylene, Quinacridone, azo pigment, other sulfonic groups, a 
carboxyl group, and quarternary ammonium salt, is mentioned. 
[0075]It is what is determined in this invention by a toner production method by 
which the amount of charge controlling agent used included a kind of binder resin, 
existence of an additive agent in which it is used if needed, and a dispersion 
method, Although not limited uniquely, it is preferably used in the range of 0.1 to 
10 mass part to binder resin 100 mass part. Preferably, the range of two to 5 mass 
part is good. When exceeding ten mass parts, the electrostatic property of a toner 
is too large, an effect of a main electrification controlling agent is made to decline, 
an electrostatic suction force with a developing roller increases, and a fluid fall of a 
developer and a fall of image concentration are caused. 

[0076]A toner used for this invention makes a magnetic material contain further, 
and can be used also as magnetic toner. As a magnetic material included in 
magnetic toner of this invention, Iron oxide, such as magnetite, hematite, and a 
ferrite, iron, cobalt, Aluminum of metal like nickel, or these metal, cobalt, An alloy 
of metal like copper, lead, magnesium, tin, zinc, antimony, beryllium, bismuth, 
cadmium, calcium, manganese, selenium, titanium, tungsten, and vanadium, its 
mixture, etc. are mentioned. 

[0077]These ferromagnetics have that desirable whose mean particle diameter is 
about 0.1-2 micrometers, and it is 40 to 150 mass part to resinous principle 100 
mass part about 20 to 200 mass part to resinous principle 100 mass part especially 
preferably as a quantity made to contain in a toner. 

[0078]As for a toner used for this invention, in order to give a mold-release 
characteristic, it is preferred to make a wax contain in a developer manufactured. 
The melting point is 40-120 **, and, as for said wax, it is especially preferred that 
it is a 50-1 10 ** thing. When too little [ on the other hand / the melting point ], in 
addition fixability in low temperature may be insufficient when the melting point of 
a wax is excessive, and offset-proof nature and endurance may fall, it can ask for 
the melting point of a wax with a differential scanning calorimetry (DSC). That is, 
let a melting peak value when a several mg sample is heated with a fixed heating 
rate, for example, (10 ** / min), be the melting point. 

[0079]As a wax which can be used for this invention, For example, solid paraffin 
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wax, micro wax, a rice wax, A fatty-acid-amide system wax, a fatty acid system 
wax, aliphatic series monoketone, a fatty-acid-metal-salt system wax, a fatty- 
acid-ester system wax, a partial saponification fatty-acid-ester system wax, a 
silicone varnish, higher alcohol, carnauba wax, etc. can be mentioned. Polyolefines, 
such as low molecular weight polyethylene and polypropylene, etc. can be used. 
Polyolefine whose softening temperature by a ring and ball method is the 
temperature of 70 thru/or 150 ** is preferred especially, and polyolefine whose 
softening temperature concerned is the temperature of 120 thru/or 150 ** further 
is preferred. 

[0080]As a cleaning disposition top agent for removing a developer after transfer 
which remains to a photo conductor or a primarily transferring medium, For 
example, it can do [ mentioning a polymer particulate etc. which were 
manufactured by soap free emulsion polymerizations, such as fatty acid metal salt, 
for example, polymethylmethacrylate particles, such as zinc stearate, calcium 
stearate, and stearic acid, and polystyrene particles, etc., or ]. Particle size 
distribution of a polymer particulate is comparatively narrow, and a 0.01 to 1- 
micrometer thing has preferred volume average particle diameter. 
[0081]Particle toner used in this invention can mainly be built by pulverizing 
method or the polymerizing method. The manufacturing method used for this 
invention can apply a manufacturing method of a toner which has a process of 
mixing mechanically a developer ingredient which includes binder resin, a main 
electrification controlling agent, and paints at least, a process which carries out 
melt kneading, a process to pulverize, and a process to classify. In a process mixed 
mechanically or a process which carries out melt kneading, a manufacturing 
method which returns and reuses powder other than particles used as a product 
obtained at a process pulverized or classified is also contained. 
[0082]Powder (by-product) other than particles used as a product said here means 
particles and coarse particles other than an ingredient used as a product of 
desired particle diameter by which it is generated at particles and coarse particles 
other than an ingredient used as a product of particle diameter of a request 
obtained by a grinding process, or a classification process performed succeedingly 
after a process of carrying out melt kneading. It is preferred to mix [ by mixing 
process or a process which carries out melt kneading ] such a by-product at a 
rate of a mass ratio of the raw material 50 as opposed to the by-product 50 from 
the other raw materials 99 of opposite Perilla frutescens (L) Britton var. crispa 
(Thunb.) Decne. to the by-product 1 as preferably as a raw material. 
[0083]What is necessary is just to perform a mixing process which mixes 
mechanically a developer ingredient which contains binder resin, a main 
electrification controlling agent and paints, and a by-product at least on condition 
of usual using the usual mixer by feather to rotate, etc., and there is no restriction 
in particular. 

[0084]If the above mixing process is completed, subsequently to a kneading 
machine, melt kneading of the mixture will be prepared and carried out. As a melt 
kneading machine, a continuous kneading machine of one axis and two axes and a 
batch type kneader by a roll mill can be used. For example, a Kobe Steel, Ltd. make 
KTK type biaxial extrusion machine, a Toshiba Machine Co., Ltd. make TEM die 
pressing appearance machine, the Casey Kay biaxial extrusion machine, an Ikegai 
place company make PCM type biaxial extrusion machine, the Bus ko kneader, etc. 

http://www4.ipdl.inpit.gojp/ 2008/07/29 



JP.2002-278261,A LDETAILED DESCRIPTION] 



14/19 <<— V 



are used suitably. 

[0085]It is important for this melt kneading to carry out on proper conditions which 
do not invite cutting of a chain of binder resin, the melt kneading temperature 
should specifically perform softening temperature of binder resin to reference — 
softening temperature — low — cutting is intense when too tepid — quantity — if 
too tepid, distribution will not progress. 

[0086]If the above melt kneading process is completed, subsequently kneaded 
material will be ground. In this grinding process, it is preferred to carry out coarse 
grinding first and to pulverize subsequently. In this case It makes collide with a 
collision plate in a jet stream and grinds, or a method ground about a gap with 
narrow rotor and stator which rotate mechanically is used preferably. 
[O087]After this grinding process is completed, it classifies and has a grinding thing 
in an air current with a centrifugal force etc., and a developer it is 5-20 
micrometers, whose predetermined particle diameter, for example, mean particle 
diameter, is manufactured. 

[0088]When preparing a developer, in order to improve the mobility of a developer, 
preservability, development nature, and transfer nature, addition mixing of the 
inorganic particles, such as hydrophobic silica impalpable powder mentioned to a 
developer manufactured as mentioned above further previously, may be carried 
out. 

[0089]As for mixing of an external additive, it is preferred that a jacket etc. are 
equipped although a mixer of a common granular material is used, and an internal 
temperature can be adjusted, for changing a history of load given to an external 
additive — on the way — or what is necessary is just to add an external additive 
gradually Of course, number of rotations of a mixer, rolling speeds, time, 
temperature, etc. may be changed. Load comparatively weak next may be given for 
first strong load, and the reverse may be sufficient. 

[0090]As an example of mixing equipment which can be used, a V shaped rotary 
mixer, a locking mixer, a rhe DIGE mixer, a NAUTA mixer, a Henschel mixer, etc. 
are mentioned. 

[0091]be ing more publicly known than before as nuclide particles of a career which 
constitutes a developer in this invention — good — for example, alloy and 
compound; — a complex of said ferromagnetic particle and resin, etc. are 
mentioned. [, such as ferromagnetic metal; magnetite, such as iron, cobalt, and 
nickel, hematite, and a ferrite ] 

[0092]A career used by these this inventions is the purpose of lengthening 
endurance more, and it is preferred to cover the surface with resin. 
[0093]As resin which forms an enveloping layer, for example Polyethylene, 
polypropylene, Polyolefin system resin, such as chlorinated polyethylene and 
chlorosulfonated polyethylene; Polystyrene, An acrylic (for example, 
polymethylmethacrylate), polyacrylonitrile, Polyvinyl acetate, polyvinyl alcohol, a 
polyvinyl butyral, silicone resin which consists of polyvinyls, such as polyvinyl 
chloride, a polyvinyl carbazole, polyvinyl ether, and poly kinky thread ketone, and a 
poly vinylidene resin; polyvinyl chloride acetate copolymer;; ORGANO siloxane 
bond, or its conversion article (for example, an alkyd resin.) A conversion article by 
polyester resin, an epoxy resin, polyurethane, etc.; Polytetrafluoroethylene, Amino 
resin, such as fluororesin; polyamide; polyester; polyurethane; polycarbonate; urea- 
formaldehyde resins, such as polyvinyl fluoride, polyvinylidene fluoride, and 
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polychlbrotrifluoroethylene resin; an epoxy resin etc. are mentioned. Silicone resin 

or its conversion article, fluororesin especially silicone resin, or its conversion 

article is preferred at a point of preventing TONASU pent especially. 

[0094]As silicone resin, it may be which silicone resin known from the former, and 

silicone resin which carried out conversion with straight silicone and alkyd, 

polyester, epoxy, urethane, etc. which consist only of an ORGANO siloxane bond 

shown by following-ized 1 formula is mentioned. 

[0095] 

[Formula 1] 

R2 R2 R2 

I I I 

Rl- (O-S i) k-O-Si - (O-Si) 1-R4 

1 ! 1 

R3 I R3 

O 



R2 



R2 R2 



1 , 11 
Rl- (O-Si) m-O-Si-O-Si - (O-S i) n-R4 



I 

R3 R3 

R2 
I 



O 



I 

R3 

R2 
I 



Rl- (O-Si) o-O-S i - (O-Si) p-R4 

I I I 

R3 R2 R2 

[0096]The inside R1 of said formula The alkyl group or phenyl group of a hydrogen 
atom and the carbon atoms 1 -4, R2 and R3 A hydrogen group, an alkoxy group 
with 1-4 carbon atoms, a phenyl group, The basis shown by the phenoxy group, the 
ant KENIRU group with 2-4 carbon atoms, the alkenyloxy group with 2-4 carbon 
atoms, the hydroxy group, the carboxyl group, the ethylene oxide group, the 
glycidyl group, or following-ized 2 formulas and R4 are bases shown by following- 
ized 2 formulas. 
[0097] 
[Formula 2] 

R5 
I 

-O- S i -R5 
I 

R5 

[0098]R5 in the aforementioned-izing type 2 A hydroxy group, a carboxyl group, an 
alkyl group with 1-4 carbon atoms, An alkoxy group with 1-4 carbon atoms, an 
alkenyl group with 2-4 carbon atoms, an alkenyloxy group with 2-4 carbon atoms, a 
phenyl group, a phenoxy group, k, I, m, n, o, and p show one or more integers. 
[0099]Said each substituent may have an alkyl group besides an unreplaced thing 
(for example, a hydroxy group, a carboxyl group, an amino group, and a sulfhydryl 
group), a phenyl group, an ethyleneoxide group, a glycidyl group, and a substituent 
like a halogen atom. 

[0100]A career used by this invention may distribute addition-of-conductivity 
material in an enveloping layer, in order to control the volume resistivity. A thing 
more publicly known than before may be sufficient as conductive material grant 
distributed, for example, paints, such as iron oxide; carbon black, such as metal; 
ferrites, such as iron, gold, and copper, and magnetite, are mentioned. 
[0101]by using a mixture of furnace black and acetylene black which are one of the 
carbon black also especially in this, it became conductive adjustment is effectively 
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possible at addition of a little conductive impalpable powder, and also possible to 
obtain a career excellent in the abrasion resistance of an enveloping layer. Such 
conductive impalpable powder has a preferred thing with a particle diameter of 
about 0.01-10 micrometers, it is preferred that 2-30 mass-part addition is carried 
out to coated resin 100 mass part, and their further five to 20 mass part is 
preferred. 

[0102]An adhesive property with nuclide particles may be raised in a career 
enveloping layer, or a silane coupling agent, a titanium coupling agent, etc. may be 
added in order to raise the dispersibility of an electro-conductivity applying agent. 
[0103]It is a compound shown by following-ized 3 formulas as a silane coupling 
agent used for this invention. 
[0104] 
[Formula 3] 

YRS iX3 

[01 05] However, X has the Krol group, an alkoxy group, an acetoxy group, an 
alkylamino group, a pro PENOKISHI group, etc. with the hydrolysis group combined 
with the silicon atom. 

[0106]Y has a vinyl group, an methacrylic group, an epoxy group, a glycidoxy group, 
an amino group, a sulfhydryl group, etc. by the organic functional group reacted to 
an organic matrix. 

[0107]R is the alkyl group or alkylene group of the carbon numbers 1-20. 
[0108]The aminosilane coupling agent which has an amino group in Y for obtaining 
the developer which has especially negative triboelectric charging also in this 
silane coupling agent is preferred, and the epoxysilane coupling agent which has an 
epoxy group in Y is preferred for obtaining the developer which has positive 
triboelectric charging. 

[0109]What is necessary is just to apply enveloping layer formation liquid to the 
surface of career nuclide particles by an atomizing process, dip coating, or other 
means as usual as a method of forming an enveloping layer. As for the thickness of 
an enveloping layer, 0.1-20 micrometers is preferred. 

[0110]AII publicly known processes by which conditions are fulfilled, such as an old 
electrophotography process, can be used for an image formation process used for 
this invention. 

[01 1 1]A color-image-formation process not only using a process by toner 
monochrome but a plural color toner of two or more colors may be sufficient. A 
process that color toner corresponding to image writing and it by electrification 
and laser beam exposure is developed in a signal for every decomposed colors the 
color of was separated at the time of image reading is repeated, Yellow, magenta, 
cyanogen, and 4 color toner images of black toner are formed on a photo 
conductor, bundle up, and may be transferred by recording form. 
[01 12]A formation method of a toner image may differ also from a transfer method 
to a recording material. 

[01 1 3]furthermore — again — the above etc. — image memories, such as ROM 
and a floppy disk, can be made to be able to memorize picture information 
beforehand, information in an image memory can be taken out if needed, and it can 
be made to output to an image formation part Therefore, not only a thing with an 
image read section but a device which makes a memory memorize information from 
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a computer etc. and is made to output to an image formation part is contained in 
an image forming device of this invention. An LED printer and LBP (laser beam 
printer) are one of these most general things. 

[01 14]Although the constituent material of a cleaning brush concerning this 
invention can use arbitrary things, it is hydrophobicity and it is preferred to use a 
fiber-forming nature polymer with a high dielectric constant. As such a polymer, for 
example Rayon, nylon, polycarbonate, Polyester, methacrylate resin, an acrylic 
resin, polyvinyl chloride, A polyvinylidene chloride, polypropylene, polystyrene, 
polyvinyl acetate, A styrene butadiene copolymer, a vinylidene chloride acrylonitrile 
copolymer, A polyvinyl chloride acetate copolymer, a VCM/PVC acetic acid vinyl- 
maleic anhydride copolymer, Although silicone resin, a silicone alkyd resin, phenol 
formaldehyde resin, a styrene alkyd resin, a polyvinyl acetal (for example, polyvinyl 
butyral), etc. are mentioned, it is not limited to these, these resin is independent — 
it is — it can use as two or more sorts of mixtures. They are rayon, nylon, 
polyester, an acrylic, and polypropylene especially preferably. 

[01 1 5]As for an elastic body rubber braid used by this invention, it is preferred that 
it is the provided composition so that it may have the free end on a support 
member, but it is not limited to this. As for the free end of an elastic body rubber 
braid, it is preferred to weld by pressure to a hand of cut and an opposite hand 
(counter) of a photo conductor drum, rubber hardness of an elastic body rubber 

braid — 30 to 70%, Youngs modulus is 30 - 60 kgf/cm 2 , and the following [ 15 

g/cm ] of thickness are [ 1.5-3.0 mm and free length / thrust to 7-12 mm and a 
photo conductor ] preferred [ 60-70 degrees of JIS A, and rebound resilience ]. 
[0116] 

[Example]Although an example and a comparative example are given to below and 
this invention is concretely explained to it, this invention is not limited only to 
these examples, following ****** — a part and % are mass bases as long as there 
is no notice especially. The evaluation result was shown in Table 1. 
[01 17]The example of manufacture of a toner is shown below. 
(Example 1) 

<Production of a developer> [The mother agent coloring particle for toners] 
Polyester resin 100-copy magnetite 20-copy carnauba wax Five-copy carbon 
black After carrying out **** mixing of the mixture of the 3 copies of eight-copy 
metal-containing monoazo color aforementioned presentation enough in a 
Henschel mixer, Grinding classification of the kneaded material which carried out 
heat melting for about 30 minutes, and was obtained after cooling to the room 
temperature at the temperature of 130-140 ** by the roll mill was carried out with 
the jet mill, and the toner parent of particle diameter with a volume average 
particle diameter of 8.0 micrometers was obtained. 

[Mixing with an external additive] Hydrophobic silica R972 (the first [ an average 
of] particle diameter of 0.016 micrometer) by which dichlorodimethylsilane 
processing was carried out with parent 100 obtained mass part Japanese Aerosil 
1.0 mass part was mixed for 5 minutes at 1000 rpm with the Henschel mixer, and 
the toner for electro photography was obtained by removing the aggregate which 
passes the screen of 50 micrometers of openings. 
[Production of a career and a developer] 

Silicone resin solution 100-copy carbon black Four-copy toluene 100 copies of 
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formulas of these were distributed by the homomixer for 30 minutes, and 
enveloping layer formation liquid was prepared. The fluid bed type coater was used 
for the surface of 1000 copies of magnetite with a volume average particle 
diameter of 50 micrometers for this, the enveloping layer was formed, and the 
career was produced. 

[01 18]Using the turbular mixer of the form which a container rolls and is stirred, 
ten copies of toners and 1 00 copies of careers which were produced as mentioned 
above are mixed homogenously, were electrified, and the two component developer 
was obtained. 

(Example 2) They are colloidal silica impalpable powder AEROSIL TT600 (product 
[ made by Japanese Aerosil ] first [ an average of ] particle diameter: 0.04 
micrometer) 100g, and dimethyl silicone oil as an external additive. [KF-96,100cs 
(made by the Shin-etsu chemicals company)] The silica by which carried out the 
mixing process of what diluted 35 g with the solvent with the Henschel mixer 
(made by a Mitsui 3 pond company), and heat-treated at 260 ** after desiccation, 
and the surface treatment was carried out by the dimethyl silicone oil of 35 mass % 
was obtained. 

[01 19]Ultrasonic dispersion of rinsed titania CR-EL (the Ishihara Sangyo [ Kaisha, 
Ltd. ] make, first [ an average of ] particle diameter 0.3 micrometers) 1 0Og was 
added and carried out to the mixed solvent of the methanol water (95:5) which 
dissolved 40 g of methyl trimetoxysilane. Subsequently, after evaporating methanol 
in dispersion liquid, etc. and drying by an evaporator, the titania by which heat- 
treated with the dryer set as 1 20 **, ground with the mortar, and the surface 
treatment was carried out by methyl trimetoxysilane of 40 mass % was obtained. 
[01 20]sampie creation and evaluation were performed like Example 1 except having 
used said silica and a titania. 

(Example 3) Sample creation and evaluation were performed like Example 1 except 
having used H2000 (Clariant first [ an average of ] particle diameter of 0.01 
micrometer) as silica, and having used T-805 (Japanese Aerosil first [ an average 
of ] particle diameter of 0.02 micrometer) as a titania in Example 1 . 
(Example 4) Sample creation and evaluation were performed like Example 1 except 
having changed the screen at the time of additive agent mixing into the thing of 26 
micrometers of openings in Example 1 . 

(Example 5) It evaluated by creating the sample which removed the additive agent 
which has separated by performing pneumatic elutriation again after additive agent 
mixing in Example 1. 

(Comparative example 1) Sample creation and evaluation were performed like 
Example 1 1 except carrying out the mixing time of an additive agent for 30 
seconds in Example 1. 
<Image forming device> (evaluation) 

It evaluated by building into imagio MF200 by Ricoh Co., Ltd. the developer shown 
in drawing 1 using the developer and toner which were produced as mentioned 
above. Imaging quality was evaluated after any item carried out the 100,000-sheet 
running output of the picture chart of an image face product 6%. 
The image sample after carrying out a <image evaluation> 100,000-sheet running 
output was seen, image concentration, natural complexion dirt, intermediate color 
reproducibility, and image concentration homogeneity were evaluated, and they 
were judged synthetically. 
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[0121]O : — an especially excellent thing O: excellent — **: — x: which is inferior 
for a while — it carried out in what [ extremely inferior ]. 

Viewing estimated the state of filming from the surface observation of the photo 
conductor after carrying out a 1 0000 more sheet running output by a <filming> 
high-humidity/temperature environment (30 **, 80%RH). 

[0122]O : very good O: It was considered as fitness and those with xidiscoloration 
(frequent occurrence). An evaluation result is shown in Table 1. [0123] 

[Table 1] 
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[Effect of the Invention]With as mentioned above, the toner which adds the 
additive agent which becomes the parent particles whose toners consist of binding 
resin and colorant at least from inorganic particles according to the image forming 
device, image formation method, and toner which start this invention as explained. 
Since said career is a magnetic carrier which consists of magnetic bodies at least 
and the additive agent liberation rate of this toner is 0.5 to 20%, Even when it uses 
for a high-speed copying machine, even if it carries out [ the toner of a developer 
fully being charged and not causing filming, such as a toner, to a photo conductor 
side moreover ] cleaning removal, there is very little wear of a photo conductor 
side, and a photo conductor, like a crack is not attached easily is not damaged. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing IjDrawing 1 is a schematic diagram of the developer portion of the image 
forming device concerning this invention. 
[Description of Notations] 

1 Latent image support (photo conductor drum) 
13 Developer 

15 Developer support (developing sleeve) 
1 6a Developer seat part 

17 The 1st regulating member (the 1st doctor blade) 

1 8 Toner 

1 9 Toner seat part (toner hopper) 

20 Toner supply aperture part 

21 toner supply means (toner agitator) 

22 Developer (or career) 

23 the 2nd regulating member (the 2nd doctor blade) 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 
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